Introduction
============

The mental health of the elderly has been extensively investigated in the social aspect. Mental health problems have been observed in the elderly because of changes in age, living conditions, and physical conditions, such as loneliness, depression, anxiety, and fear ([@B1], [@B2]). In modern medicine, hypertension is considered as a somatopsychic illness. Unhealthy lifestyle and psychosocial factors induce hypertension ([@B3]). Anxiety, depression, and other adverse psychological reactions severely affect elderly hypertensive patients ([@B4]). If these adverse somatopsychic conditions are not relieved for a long time, elderly hypertensive patients likely develop psychological illnesses; their psychological problems may be more serious and may thus develop into a social crisis. Therefore, geriatric care should focus on solving mental health problems of elderly hypertensive patients.

Hypertension is a worldwide health problem. The incidence of hypertension increases and the control effect remains unsatisfactory ([@B5], [@B6]). More than half of the elderly aged over 60 yr suffers from the hypertension ([@B7]). In 2010, 98,548 residents aged over 18 years were surveyed using a multi-stage stratified cluster random sampling method in 162 monitoring points in China. A total of 37,461 cases of hypertensive patients were detected, and the prevalence rate of hypertension mostly in the elderly was 38.0% ([@B8]). Zhang et al. surveyed the prevalence of hypertension aged ≥ 60 in Xinjiang, China and found that the prevalence of hypertension among the elderly aged ≥60 years is 65.0%. This finding indicates that hypertension seriously affects the mental health and life quality of the elderly ([@B9]). The mental health of primary hypertensive patients has been extensively investigated. Anger, anxiety, depression, fear, and other negative emotions likely induce primary hypertension. Negative emotions can reduce the life quality of patients and affect the development and prognosis of hypertension to a certain extent ([@B10]--[@B12]). Depression and other negative emotions can also reduce the compliance of hypertensive patients who consume antihypertensive drugs and affect the treatment of hypertension ([@B13]).

In terms of the mental health intervention of hypertensive patients, forest therapy in forest environment based on "cognitive therapy" has been administered to hypertensive patients in South Korea ([@B14]). Richardson et al. ([@B15]) facilitated physical exercise intervention experiments on patients with serious mental health problems, including a population with cardiovascular diseases as the original disease, then they concluded that changes in lifestyle positively affect the treatment of chronic diseases, exercise is a valuable and worthwhile intervention for patients suffering from chronic diseases with mental disorders. Wang and Lin ([@B16]) randomly divided hypertensive patients into two groups: aerobic training group and conventional drug control group. After experimental intervention was administered for 3 years, the material life score, psychological function score, social function score, and life quality score in the life quality comprehensive assessment questionnaire-74 (GQOLI-4) of the training group were significantly higher than those of the control group ([@B16]). Therefore, appropriate exercise is a safe adjuvant therapy without inducing side effects to hypertensive patients; its effect on the mental health of patients has been consistently recognized. However, the cognitive domain of most patients in China that controls their blood pressure focuses on regular medicine intake and other basic treatment measures; their compliance in health maintenance and exercise is poor ([@B17]). Collective motion studies on psychological intervention in a specific population of elderly hypertensive patients are few.

This study aimed to provide a reference of the rehabilitation treatment of hypertension, to formulate social pension services, and to improve the mental health of the elderly in the future.

Methods
=======

A total of 115 elderly hypertensive patients (70 yr ≥ age ≥ 60 years) from Fuzhou City of China (Gulou District, Jinan District, Taijiang District, Cangshan District, and Mawei District) were randomly selected as research objects from May 2012 to January 2015, with the assistance of a specialist/physician in a cardiovascular internal medicine department and a psychological consultation room in the First Affiliated Hospital of Fujian Medical University in Fuzhou City of China. The course of hypertension was from 1 yr to 15 yr, with an average of 6.2 yr. The inclusion criteria were as follows: 1) patients who conformed to the diagnostic criteria in hypertension prevention and cure guideline in China ([@B18], [@B19]); 2) patients who exhibited a stable state of illness and who were conscious; 3) patients who could be regularly reviewed; 4) secondary hypertensive patients and those regular exercises within 1 year were excluded; 5) patients without experimental contraindication; 6) participants who knew the objective and method of this intervention experiment and those who volunteered to participate in it. The questionnaire was used in strict compliance with the principle of informed consent. This study was approved by the ethics committee of Fujian Medical University. The researchers introduced the research purpose, methods, and confidentiality agreement to the subjects. The subjects volunteered to participate in this investigation.

A total of 115 patients were randomly divided into the experimental group and the control group, a total of 57 patients, including 25 females and 32 males, were included in the control group, with an average age of 66.5 ± 11.1 years. A total of 58 patients, including 30 females and 28 males, with an average age of 68.2 ± 12.1 years, were assigned in the experimental group.

The subjects were requested to study and master the collective exercise in advance through random allocation. The natural conditions, marriage status, and other general conditions were registered. The preliminary survey was performed to determine the mental health level by using a symptom checklist 90 (SCL-90) scale and a simple coping style questionnaire for 12 weeks. The subjects were also examined with the SCL-90 scale and the simple coping style questionnaire.

Research tools
--------------

1\) SCL-90 is a current extensive checklist scale for mental disorders and psychological illnesses in outpatient service ([@B20]). The scale included 1--5 levels of evaluation standards, with a total of 90 chapters on 10 factors: somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, hostility, terror, paranoia, mental illness, and other items. The scores were divided into five levels: "no, mild, moderate, severe, and serious". The total score was the sum of 90 chapters. When the total score was greater than 160, the number of the positive items was more than 43 or a certain factor was more than 2, which was positive ([@B21]). In this study, the total score and the first 9 factor scores were considered as indicators to evaluate the mental health level. A low score corresponds to a high mental health level; conversely, a high score indicates a low mental health level.

2\) A simplified coping style questionnaire (SCSQ) was compiled by Xie ([@B22]) and is mainly used to evaluate an individual's coping style and coping capacity. The questionnaire exhibited reliable validity ([@B22]). The questionnaire adopted self-assessment and included 20 items, with two dimensionalities: positive and negative coping styles. The positive coping style (items 1--12) mainly embodied the positive coping conditions of the subjects. The negative coping dimensionality (items 13--20) mainly covered the negative conditions of the subjects. The score was evaluated with a scale of 0--3. A high positive coping style score corresponds to a more positive coping style. A high negative coping style score indicates a more negative coping style.

Intervention method
-------------------

1\) For the control group or irregular exercise group, the subjects did not participate in any regular physical exercise for 12 weeks and accepted the regular hypertension treatment according to the doctor's advice.

2\) For the experimental group or collective exercise group, the exercises included "Baduanjin" and "elderly ballroom dancing." The patients in the exercise group accepted traditional Chinese gymnastics training in the form of centralized training in "Baduanjin." In addition, the professional teacher taught the patients elderly ballroom dancing. According to the hypertension rehabilitation standards and physical exercise training principles of the elderly body, the researchers strictly arranged collective exercise, as follows: warm-up exercise, which can reach the target heart rate, and relaxation exercise. In this experiment, the target heart rate was 60%--80% of the maximum heart rate MHR predicted according to age (male = 220 − 0.7 × age; female = 220 − 0.8 × age) ([@B23]), which was set to the moderate intensity exercise. The dynamic changes in the exercise were monitored by wearing the heart rate monitor watch. The blood pressure was monitored before the training was performed and half an hour after the training was completed. The subjects participated in the exercise 4 times a week for 12 weeks, and each session lasted 50--60 min. The "Baduanjin" and "elderly ballroom dancing" sessions were alternately conducted. For example, "Baduanjin" training was set on Monday and "elderly ballroom dancing" was set on Wednesday. With this approach, the patients accepted the regular hypertension treatment according to the doctor's advice.

Statistical methods
-------------------

Data were analyzed using SPSS 15.0 (Chicago, IL, USA). Quantitative data were expressed as mean ± standard deviation. The mean comparison between the two groups was evaluated with *t* test. The intra-group comparison was performed with a paired *t*-test. Qualitative data were represented as the case number and constituent ratio. The comparison among groups was conducted with chi-square test or Wilcoxon rank test. *P*\<0.05 indicated significant differences.

Results
=======

General data comparison of the research object
----------------------------------------------

Before intervention was performed, 57 and 58 patients were respectively included in the control group and the experimental group.

In [Table 1](#T1){ref-type="table"}, gender, age, education level, marital status, and family economic situation did not significantly differ between the two groups (*P*\>0.05). Therefore, the general data were comparative.

###### 

Comparison between the general data of the study object

  **Variable**                                                                   **Control group (n=57)**   **Experimental group (n=58)**   ***P***
  --------------------------- -------------------------------------------------- -------------------------- ------------------------------- ---------
  Gender                      Male                                               32                         30                              0.635
                              female                                             25                         28                              
                              Age                                                64.5±5.2                   65.1±4.8                        0.521
  Education level             Junior high school or below                        40                         38                              0.866
                              Senior high school or technical secondary school   12                         14                              
                              Junior college or above                            5                          5                               
  Marital status              Married                                            42                         45                              0.712
                              Unmarried                                          4                          5                               
                              Divorced                                           11                         8                               
  Family economic situation   Poor                                               12                         11                              0.912
                              Very poor                                          11                         12                              
                              General                                            20                         23                              
                              Better                                             8                          7                               
                              Very good                                          6                          5                               

Comparison of mental health indicators before intervention
----------------------------------------------------------

In [Table 2](#T2){ref-type="table"}, SCL-90 did not significantly differ from the coping style between the experimental group and the control group (*P* \> 0.05).

###### 

Comparison of mental health indicators before intervention

                                                 **Control group**   **Experimental group**   ***t***   ***P***
  -------------- ------------------------------- ------------------- ------------------------ --------- ---------
  SCL-90         Total score                     134.56±25.68        136.57±27.67             0.404     0.687
                 Somatization                    1.75±0.42           1.77±0.46                0.243     0.808
                 Obsessive-compulsive disorder   1.65±0.54           1.64±0.59                0.095     0.925
                 Interpersonal sensitivity       1.59±0.55           1.62±0.61                0.277     0.782
                 Depression                      1.41±0.42           1.43±0.46                0.852     0.396
                 Anxiety                         1.32±0.38           1.34±0.38                0.282     0.778
                 Hostility                       1.61±0.47           1.59±0.49                0.223     0.824
                 Terror                          1.23±0.29           1.26±0.31                0.536     0.593
                 Paranoia                        1.44±0.54           1.45±0.58                0.096     0.924
                 Mental disease                  1.31±0.37           1.33±0.34                0.096     0.924
  Coping style   Positive coping style           2.12±0.61           2.06±0.55                0.554     0.581
                 Negative coping style           1.35±0.36           1.31±0.37                0.587     0.558

Comparison of mental health indicators after intervention
---------------------------------------------------------

In [Table 3](#T3){ref-type="table"}, the total score, somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, hostility, and paranoia scores of SCL-90 of the experimental group were significantly lower than those of the control group (*P* \< 0.05). The terror and mental disease scores of the experimental group were also slightly lower than those of the control group, but the difference was not significant (*P* \> 0.05). The positive coping style score of the experimental group was significantly higher than that of the control group (*P*\<0.05). By contrast, the negative coping style score was significantly lower than that of the control group (*P*\<0.05). The total score, somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, hostility, paranoia, and negative coping style score obtained after intervention were significantly lower than those obtained before intervention; the positive coping style score was significantly higher significant (*P* \< 0.05). The SCL-90 terror and mental disease scores obtained after intervention were not significantly different from those obtained before intervention (*P* \> 0.05). The SCL-90 and coping style scores of the control group after intervention were not significant different from those obtained before intervention (*P* \> 0.05).

###### 

Comparison of mental health indicators after intervention

                                                 **Control group**   **Experimental group**   ***t***   ***P***
  -------------- ------------------------------- ------------------- ------------------------ --------- ---------
  SCL-90         Total score                     132.56±24.69        119.57±21.61             3.004     0.003
                 Somatization                    1.71±0.41           1.52±0.42                2.454     0.016
                 Obsessive-compulsive disorder   1.67±0.52           1.34±0.51                3.436     0.001
                 Interpersonal sensitivity       1.55±0.57           1.32±0.53                2.241     0.027
                 Depression                      1.45±0.48           1.23±0.41                2.644     0.009
                 Anxiety                         1.37±0.42           1.15±0.31                3.200     0.002
                 Hostility                       1.55±0.41           1.35±0.35                2.815     0.006
                 Terror                          1.26±0.33           1.21±0.35                0.788     0.432
                 Paranoia                        1.47±0.58           1.23±0.38                2.629     0.010
                 Mental disease                  1.33±0.31           1.23±0.31                1.730     0.086
  Coping style   Positive coping style           2.17±0.57           2.39±0.51                2.182     0.031
                 Negative coping style           1.37±0.35           1.01±0.27                6.182     0.000

Discussion
==========

Hypertension is a common geriatric disease and a common pathogenesis of stroke, heart failure, and other diseases. Moreover, hypertension is positively related to negative emotions, such as anxiety and depression ([@B24]). Trevisol et al. ([@B25]) conducted a cross-sectional study on 1,858 study objects and observed that the physiological and psychological health levels of hypertensive patients are poor, especially those who required drugs to stabilize their blood pressure ([@B25]). Among hypertensive patients, those with mild hypertension do not necessarily take antihypertensive drugs. Simple exercise can achieve a certain effect ([@B26], [@B27]). Among patients who take antihypertensive drugs, exercise therapy can be used as a safe and effective treatment method. Therefore, a healthy lifestyle, including appropriate exercise and positive interpersonal activities, in addition to the correct diagnosis and effective treatment measures, is essential for hypertensive patients ([@B28], [@B29]).

Collective exercise therapy is defined as a physical activity completed though multiple cooperation. This psychological treatment method is applied collectively or in groups in rehabilitation medicine ([@B30]). The collective exercises selected in this study were "Baduanjin" and "elderly ballroom dancing," which are suitable for the elderly. "Baduanjin" is a treatment method with features of traditional Chinese rehabilitation medicine; this activity employs a combination of physical exercise and breathing ([@B31]). The amount of exercise in "Baduanjin" was appropriate and thus could strengthen the body, although the elderly unlikely becomes exhausted. This exercise can regulate the nervous system, strengthen the systematic blood circulation, and repair the function of various systems, with beneficial effects against various chronic diseases, especially those affecting the elderly population ([@B31]).

Elderly hypertensive patients easily suffered from a series of mind--body problems, such as anxiety and depression, because of physical health problems. These mind--body problems were closely related to social-contact group and interpersonal relations. In this study, the total score, somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, hostility, and paranoia scores of SCL-90 of the experimental group were lower than those of the control group. In addition, the total score, somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, hostility, paranoia, and negative coping style score after intervention were lower than those obtained before intervention; these findings are consistent with those obtained by Ling and Wang ([@B32]), Lin and He ([@B33]). This study on collective exercise intervention schemes did not emphasize psychological counseling; instead, this study employed a form of collective treatment to help elderly patients by improving their athletic ability, reducing physical discomfort, and changing the patients' solitary state caused by disease, age, and other factors. The elderly patients trained together and exchanged personal information; as a consequence, an equal, warm, mutually encouraging, and supportive positive emotional atmosphere was created. The professional technical personnel participated in the process of intervention and served as confidants of the subjects and counsel of the elderly patients. In this manner, the personnel helped doctors and other professionals assess the patient's health problems. The personnel also assisted the elderly hypertensive patients enhance their interpersonal relationships and reduce or eliminate their fear of the disease to improve their mental health.

This study confirmed that the collective exercise intervention could improve the patient's positive coping level and reduce the negative coping level of patients with disease response ability. Yan ([@B34]) adopted the aerobics exercise intervention in 106 college girls through natural experimentation, psychological measurement, mathematical statistics, and other research methods. Yan ([@B34]) found that physical exercise is a positive coping style. Steptoe and Edwards (1989) also believed that the long-playing physical exercise can reduce the negative copying style more effectively than relaxation or other interference measures do ([@B35]). These findings are consistent with those obtained in our study. The intervention effect could be attributed to the collective exercise as an activity characterized by neural excitation and thus could enhance the self-efficacy, self-esteem, and other psychological resources of the participants. For example, dance steps during the "elderly ballroom dancing" collective exercise changed as music varied at any time; this variation required the elderly patients to respond. As a consequence, the response rate of the elderly patients improved to a certain extent, their coping ability indirectly enhanced, and their ability to solve problems independently increased. Moreover, collective exercises could help the elderly patients divert their attention from their diseases; indeed, these forms of exercise could provide a good antagonistic support for the psychological response system. Therefore, collective exercises elicit positive and effective responses among elderly hypertensive patients.

Conclusion
==========

Collective exercises could effectively improve the mental health of elderly patients. Moreover, changes in coping ability indicated the positive role of the collective exercise on their mental health. "Baduanjin" and "elderly ballroom dancing" were selected because of the limited conditions in this study. The sample and research methods will be further expanded. During the collective exercise intervention, the emotion, coping style, blood pressure, heart rate, and other physiological changes of the participants should be dynamically monitored.
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